SUmmARY Jejunal biopsies from 20 well nourished children (average age 12.8 months) with gastroenteritis, and 20 children (average age 20 months) with protein-energy malnutrition were examined by immunofluorescent technique for immunoglobulins A, G, M, E, and D, and for epithelial glycoprotein secretory component. Compared with previous studies on normal infants, the children with gastroenteritis showed a moderate increase in IgA-containing cells, a large increase in IgMcontaining cells, and no change in IgG-containing cells. These findings are similar to previously recorded findings on adults with gastroenteritis. In contrast there was a pronounced and highly significant decrease in IgA-containing cells in the jejunal mucosa of the children with protein-energy malnutrition. No significant differences were noted between the populations of IgG-, IgM-, IgE-, and IgD-containing cells in the two groups. It is suggested that this selective deficiency in mucosal IgA results from a delay in maturation of the secretory IgA system, and the mechanisms of such a deficiency are discussed.
Infections, particularly of the respiratory and gastrointestinal tracts, are common in malnourished children.1 Malnutrition can impair resistance to infection in many ways, particularly by producing a deficiency in host defences. Various abnormalities of the immune mechanism in children with proteinenergy malnutrition (PEM) have been shown-such as lymphopenia,2 complement defects,3 depressed cell-mediated immunity,4-7 and reduced phagocytic activity of leucocytes. secretory antibody system in mucosal immunity, this aspect was studied in a group of children with PEM and the results were compared with a group of well nourished children with acute gastroenteritis.
Materials and methods
Jejunal biopsies were taken by the double-lumen technique described previously.14 The biopsies were from African children in the MRC Research Unit, Fajara, Gambia, with the consent of the parents. The patients were divided into two groups; the first comprised 25 children suffering from marasmus, kwashiorkor, or marasmic-kwashiorkor. Their ages ranged from 9 to 34 months, with a mean age of 20 months; the second group comprised 20 well nourished children with acute gastroenteritis. Their ages ranged from 4 to 33 months, with a mean age of 12 8 months. Clinical details of the children with PEM have been given.14 The jejunal biopsies were quickly frozen in liquid nitrogen, mounted on cryostat chucks, and a series of 5 ,tm sections obtained. The biopsy was then removed from the chuck, immersed in formalin solution, and processed for routine light microscopical examination. The cryostat sections were fixed in acetone for 3 minutes and air dried.
Sections were stained by both direct and indirect immunofluorescent procedures using commercially available antisera to the heavy chains of human IgA, IgG, IgM, IgD, and IgE, and to human secretory component. Sources of reagents and details of the method and controls have been reported. 15 Stained sections were viewed in a Leitz Ortholux microscope equipped for fluorescence microscopy. The numbers of fluorescent cells in the mucosa were quantified using an eye piece grid at x 100 magnification. Cells from at least 10 high power fields were counted and results were expressed as numbers of fluorescent cells per mm2 of mucosa.
Results
Light microscopical examination. Haemotoxylin and eosin-stained sections of 18 of the 25 biopsies from children with PEM were considered of sufficiently good quality to be interpretable; 10 of these were considered normal for African children on doubleblind examination. The remaining 8 showed varying degrees of villous atrophy. In the group with gastroenteritis, 10 of the 17 good quality sections were assessed as normal, and 7 showed partial villous atrophy.
Fluorescent microscopical examination.
Acute gastroenteritis All 20 biopsies were of sufficiently good quality for fluorescent microscopical examination. Fluorescent cells were detected in the lamina propria of the mucosa in all cases and were particularly numerous in the region of the crypts. Restaining sections with haematoxylin and eosin showed that these cells had the morphological characteristics of either plasma cells or large lymphoblasts. In 15 specimens IgAcontaining cells predominated in the lamina propria; in the remaining 5 specimens cells staining for IgM equalled or exceeded those staining for IgA. IgG It is clear that once this cycle is established the affected infant is locked into a sequence ofevents that may lead to death, as bacterial overgrowth in the jejunum will lead to the additional feature of malabsorption in an already malnourished child.14 Fortunately this process can be reversed by an adequate diet; however in a world in which one-fifth of the population is seriously undernourished the identification of other, specific, risk factors-such as maternal malnutrition and poor hygiene, and elimination of waste-may be a more cost effective way of coping with the problem. 
